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JECT: Orbital/Terrestrial Study

1. In order to determine what instrumentation is necessary

e following personnel should be contacted:

2. Areas of particular interest wlBould be obtained from TID,
PID, and PAG.
3. Correlation of all of the above areas will be made and from

dataavailable the following wuould be initiated:

a. Microdensitometer edge traces by -estover

b. Refinement or revision of _E. V. curves.

L, TFrom accumulation of the above data the following is expected:

a. A change to or verificationof ramps (V/H settings) used
to obtain photography for the various systems.

b. Statistical data which will allow revigion of the E, V.
curves for photography other than the present high altitude photography.

c. Accumulation of data indicating the correlation of the
system's transfer function in respect to resolution targets and measured
groun insgery.  DECLASS REVIEWEYNHM As&b

d. A useful key which would help in the photointerpretation

procedures when physical dimensions are measured on film under varying

enviRBR F% ,,[eases ?001/08/07:CIA-
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2, Areas of particular intertq?st whould be obtained from TID,
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3, Correlastion of all of the above areas will be made and from
dataavailable the following whould be initiated:

a. Microdensitometer edge traces by Westover

ar8,0r 110 of 1PIC o [
“b. Refinement or revision of_ B, V. curves.

L. From sccumulation of the ebove data the following is expected:?
6. A change to or verificationbf ramps (V/H settings) used
to obtain photography for the various systems, i 4
b, Statistical data which will allow revision of the E. V.
curves for photography other than the present high sltitude photography .
¢, Accumulation of data indicating the correlation of the
system's transfer functilon in regpect to resolution targets and measured
growd imagery.
d. A useful key which would help in the photointerpretation

prodedures when physical dimensions are measured on £ilm under varying
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I. Introduction

ILLEGHB It is the purpose of this study to provide answers to resolution,
aculty and ground truth problems which cannot be fully resolved from a
laboratory procedure. During the progress of the various systems develop-
ment, it has been the standard Procedure to test the camera under controlled
laboratory conditions. This provided statistics for determining the
characteristics of the camera for known environmentsal conditions; however,
extengive operational.correlation of enVifoﬂmental and ground'parameters
has not been made. It is proposed that aizggégzigbﬁ~bofﬁggg{}or dete@mlnlng

the operational capabilitieg of the camera systems by evaluating photography
with er?ec*

and.relating this to specific data gathered from gound stations at the
instant of photographic exposure. This program will incorporate ground

- stations, high altitude and orbital correlation for photographic evaluation

Wth
of a number of missions. Essentially, the KH- 4 system will be used .gsince

confiaeratim Providin

the 112-A program will- provgde high altitude photography'wﬁﬁh—the same

camera type as used in the orbital system. In photographing ground targets

;25X1A -ith both of these systems, data will be collected to

determine the effect of ambient, hlgh altltude and orbital envirommental v
Y
conditions on the camera systems. (%%hls program wou.ld ek prov1de\cr1ter1%j

by'whlch photographic quality for Varylng operational conditions could be

predlcted w1th great acouracy It would also provide data for determlnlqé

fllm/camera capabilities, exposure requlrements and processgihg procedurei}

Z
H
{
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2. CONCEPT o

2.1. Purpose. Primerily, this program will provide data for determining

~ N,
the capability of the camersa svste operational conditionsh In addltlon,

p7s%(§414, AG0160005000
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L.
A study is proposed to evaluate the present operatioéicapability of

the KH-4 System by relating its photography to gpecific ground data

gathered at ground stations at time of exposure. The program would be

based on a number of high-altitude missions with the C™ Camera used with

the 112- A configuration (same camera type as in the orbital system). s>

and planned

}ﬁi581ons would be flown/ln conjunction with programmed orbital missions.
Problems in resolution, acuity and ground truth cannot be fully

solved through laboratory testing. During the progress of the’various

systems development, it has been standard procedure to test & camerass

under controlled laboratory conditions. This provided statistics on a

camera's characteristics in known enviromments; however, extensive

correlation of operational factors -- actual envirommental and ground

parameters -- has not been made. In the proposed program,-%hroughf aé

S

photographing ground targets in domestic areas with both KH-U and 112A
igystems, data will be collected and correlated on the effect of ambient,

high altitude and orbital environmental conditions on the systems.

OK. Buck OSFCAS

e e kK Y/
=24 . Data €ollected éu;;ng_the—pxegram would prov1de crlterla_LorcithKIKQ7%?fj

h

PEYS

predicting image quality of both camers systems§ under varying &mb&eﬁ%

the
srd=otmosptreric conditions. It will be possible to comparenmodulation

transfer function of the orbital system with that of essentially the same

type of photography taken through 90% of the earth's atmosphere.
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an analysis of thl‘s da'ta will enable the predlctlon ‘of image ocuality under

varying ambient and atmospheric conditions,‘Faw both 112-A dorbital sas“’ms.
2.2. Scope. This program will-kawe—t0. be divided into two phases,
opefational and support.
5 .5.1. sThe brerational phasefwill include the following:
2.2.1.1. Orbital photography -ebtaimed over-areas with the

KH-L camera system.
ft:a'%‘ﬁ'%‘;éf'
flights usi the 112-A configuration to obtain photo-
(WRiCH WouLD ¥ gp
graphy of the same areas {through ‘ of the earth's atmospherg)

2.2.1.2.

!
A
»2.,2.1.3. Ambient data determined -%r@m 1nitrumentatlon at ground
Y THE. FLENT M’fﬁ’) ) alrera
statlonsfphotographed by the orbital and =2 f}] ghts.

fq Proceduves: !
2.2.2. ~The support phage Wkt mceprorate the-followling procedurss:,

2.2.2.1. Evaluation of all-photography taken of the ground

stations by a group of photofinterpreters. ) N
Hhe evale atirmms 0?"”
0.2.2,2. Correlation of ground station data withAthe photography,
7o
2.2.2.3. Analyses of the program resulting in the establishment-of -
-
ke criteria for assessmg%tﬂﬁf these and smilar missions.
2.2.3, It is anticipated that sufficient information cannot be obtalned
TEREFNE , THE
g%t from one concurrent attempt to obtain all of this data. Thlﬁaprogram
should be carried on until sufficient trends are established and accurate

prediction of the results of subsequent missions are made and are proven

valid.

3. REQ,UIBEMENTS Zf‘l*{" 7 ﬁl,{ik;l’éiﬁx

3.1. Orbital Photgrapk}y The programmed exposure of film wigE

-est areas shall be made in the normal course of the KH-I mission.
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To accomplish this rtéﬁaﬁeecessar%(Ehat the time and exact geographic

location of the vehicle be-known. These factors will enable the planning of

. /&"i" Sume
: underflights At the same tlmeyover the“area s GOITCTFIE] .,

M NS sz ppt
3.1.1. -use~ef_§astman Kodak fllm Lholt (S0 132) should be use /V;an,fﬂéﬁyi

PLOTEEE - abasis FoOT comparison'%b the film from most of the previous W H-4
missioniz %

3.1.2. Camera calibrations and other statlstlcsé;xﬁlae Ss1lit width,

I =
ramp setting, etc‘jshall be recorded as agggrtlon of the related data.

3.1.3. Orbital parameters such as temperatures, geographic location,

'"‘5 -Lf:u’ L
altitude and attitude will also be provided.

/7'”1 e Fe ppreanipy G ¢ Coniati®
3.1.4, The. ~reguirements as_ indicsted w1ll,necee31tate correlatlon of.

VAN _

the Camera Calibration Log" an%\ephemeral data with any additional infor-

mation that can be obtained from the _Company in regard to 4ilm—29K1A

S e

processing and film-handling. %52; . ™
f'qhﬁixy30vﬁ¥”adﬂ@?5&?f
3.2. High=-Altitude Photographz,t Ueeﬂef a U=2 vehicle with a 112-A

o PR e Wﬁx(—v"}“%ﬁ -
camera configuration is requlred'ﬂ%&eorrelatﬁasystems c pabilityk\w

Aes0 A
3.2.1. FEastman Kodak film LLol (S0 132) shal%%be used,bo -correspond

5

(

Zo that used in the orbital vehicle.

3.2.2, Camera calibration andvother statistics(such as slit width and
A
scan rate}shall be included in the report.
ot/
3.2.3. A flight log shall be kept @ﬁﬁﬁmﬁz temperaturejweather conditions,
T B BT
ground velocity, attitude, course and "7" time,snd St deviations gl be
J i peie Y 4
wapproprlately recorded.
J f '!

3.2.4. Altitude of the photography will be recorded at the beg&nnlng

and termlnatlon of photographic Dass . and %311 be taken from 65,000 feet MSL.
3.2.5. The d;rem“'&aw oF Ntahiﬁﬁﬁﬁ 'ppra”nma*c that of +he arbida ! vehicla., -
3.2.6. A aldes-pecuired should behra drlable&%iqe%ﬂﬁ ST
L ARTUL. BRI (10 THE FOTEL of

ATllght log% camera data log;and Processing data reports)

- . . SeyfalAE
S’ 3.3. Ground Stations. These would include appropriate areas along the
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flight path of the orbital vehicle which are accessgble for set-up of
appropriate instrumentation andf§§%§g§£9§?%§%gézts of interest can be?ﬁggg?déﬁi‘
3.3.1. Ambient data will be collected one hour prior to, during, and
one hour after the scheduled operational photographic missions. This data
) ‘ bot witl ot ﬂectc;is‘?w:(‘r:) be [imited ts,
will 1ncludgnphe following: (
a. Spectral’ﬁ;flectance
/ﬁf b. Sun g%gle
} (1).. "Z" time
(2). /ﬁgte
(3) !ééographiciﬁgcation
c. Gray‘ﬁzale;ééuivalent of/T;rgets

d. Light,intensity

e. Altitude
f'. Barometric Pressure
G. j’%mperature
h. Humidity -
4 i. Atmospheric Conditions (Haze, smoke , %<cloud cover,
. ) A
cloud type and wind velocity).

J. Dimensions (object sizes and shapesg).

I

31Zééwand

3.3.2. Densely populated areas provide a great variety of

shapes,

Other ﬁ&asurements taken from roads, sidewalks, vehicles or
other appropriate objects can be made at any convenient time and incorporated ‘
into the report. _//M”f")tarj mstsllations could very ea-fl_:{(f be vsed M Ffiis qua’;ﬁ

3.3.3. Sparsely populated and ppen arcas can be used to determine =
A U MO BE (650D Av

low~contrast functions of the camers, systemsiin addition to,eﬁamina%i@éw@f

1magesAppr?yeﬂa§_@ﬂR§Q%§9@eposMgﬁl%‘ﬁ%ﬁé‘g?%’% 1% Wm
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streams and the like.
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3.3.4. Areas to be designated for these surveys will be determined
-’ at the earliest poss1ble-m5mgnt go that correlation of controlled con-

ditions can be made with the orbital photography. Photography taken on the

ground of bulldlngs, roads, etc., will be used to supplement target

1.4
identification whenever possible.

25X1A

ground test areas such as densely populated, sparsely populated and open
DA

areas, it may be more desirable to determlne the availability=ef Air Force

or other services=fer-this support. The number of instruments and $he.

G, THE CeHRKL EXTENT O F  TRE F BT
sumber -of* personnel necessar%(may also impose llmltatlons.Q!Lﬁo the

IIEEST
availability o@(éemmercia companies sthat would indicate an interesgt. in

a.projeet-as extensive-as this.
25X1A 3.3.6. ll field data)accumulated as @
. i ga
%/ . i}'“f ﬂ C;YJA i
effort under this proaect?w1ll become govermment property and wi: hk ot
be reproduced without H#e consent of the project monitor.

3.k, Photointerpretation. A subjective evaluation of orbital and high—

altitufie photography will be made by-an-effort cleared Air Force, Army and

NPIC personnel.

. nivet— e Wﬁfzﬁ‘; ettt

3.4, l«'éﬁround target areas all photographyanr

é‘”{jd/@’ ;—/r»r‘( s m\b..\
subjective evaluation by the phot01nterpretatlon teams .~ St
0 Ao IBEED LU o
3.h.2, Measurements will be made- fer images on—the fllm(&nd compared
,{J’? ‘Ph:jsﬂc af divnen vien s : i
~&r the actual measurements ebtalned rom- the same objects in the field. Two

measurements should be madey one by the photointerpretation teams with avail-

25X1A | able equipment, and the other using Comparator or similar instrument.
Allsy —ed » |
. Both measurements 5%%%?; scaled and comparigbn made to the actual measurements

of the objects.
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4. Conclusion

This study will provide data for an evaluation of operaticnal photo-
graphy with sufficient collateral from hggh altitude photography and "ground
truth" values to determine with great accuracy the Present capability of the
KH-4 system. In addition, it will be possible to produce valid conclusions
concerning the modulation transfer function of this system from orbital
photography and compare it to essentially the same f;ype of photography taken
through 9¢% of the earth's atmosphe_re As -a,n eutgrowth of this study it is °

7het ;,A,»c, AL el // /OO[/VV Are pdx*fé‘z{ ,zm/-réég L?" @LL(L
conceivable. ga—t-ﬂ@;i;’gy contr )i B condltlons 5 pho‘bography can Deé-pro-

T it

il ol Bl bty ke
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{

procesmng ibroceéhges, ,Ja.merawsettlng orlterla #n-addition-to -the. previously {

*
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mélta_oned camera/fllm capability, @e '/657[ pr-ocrc/./r-es cvtlined /i this r—e/wy-‘f
need not be rrs‘/ﬁ/cfﬁo/-ew-& to Fhose 5:7.57(1'447.5 mentioned buot coulel Provide a bas(s
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